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Religious sites in Braj Mandal, India are visited by millions of pilgrims throughout the year. To meet
the growing needs of pilgrims, rapid urbanisation is taking place with the result that there is change in
the ancient spatial configuration. This research aims to explore the desired environmental ambiance
for enhancing devotional ecstasy. The spatial configuration has been documented through physical
mapping and visual preferences have been identified via a pilgrim opinion survey. Conclusions
have been drawn regarding the identification of parameters of spatial configuration that enhance the
environmental ambience for devotional ecstasy.
Key Words: spatial configuration, environmental ambiance, visual preference

Introduction
The environmental ambiance at a religious destination
can be described as a specific spatial configuration of
space desired to attain religious ecstasy. Ambiance at a
place is related to the feeling or mood associated with a
place having a specific set of spatial configurations within
certain tangible and intangible parameters. This research
is approached with a need to understand the components
of environmental ambiance which are expected by
pilgrims at religious destinations for the enhancement of
devotional ecstasy.
Three temple towns of Braj Mandal have been analysed
in terms of their spatial cognition, to understand specific
human preferences related to spatial configuration.
These temple towns had organically developed and their
spatial configuration is the outcome of various religious
and cultural activities. One can observe harmony
between various parameters of spatial configuration i.e.,
natural heritage: river, hill, sacred vans and the built
heritage: temples, ghats, etc. and also urban settlement:
residential, commercial establishments etc. Over
time, due to urbanisation, the harmonious relationship
between parameters of spatial configuration at certain
temple towns has been lost. This is disturbing the

pilgrims’ emotional experience. This research has tried
to establish a relationship between pilgrims’ experiences
and spatial configuration or the physical setting of
space, through quantitative and qualitative inquires. The
methods adopted for data collection and analysis are field
observation, questionnaire, and isovist area analysis.

Theoretical Studies for the Identification of
Parameters of Spatial Configuration and
Human Preference
Spatial configuration can be defined as the arrangement
of various elements within a space. A place is defined
by a unique collection of qualities and characteristics
which comprise both tangible and intangible factors
(Albayrak, et al., 2010). While physical components of
a place determine place-making principles (Ghavampour
& Vale, 2019), perception is dependent on sensation
through the five major senses (smell, touch, hearing, and
sight) (Zendehdelan, et al., 2013). The physical & spatial
characteristic of an environment define the identity
of place which differentiates one space from another
[distinctiveness]. Transparency and Legibility define the
degree to which one can see and the degree of uniqueness
that allows the spectator to grasp or categorise the
contents of a scene (Norberg-Schulz, 1979). Although
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Figure 1: Factors Contributing to Perception Analysis (by Authors)

one experiences a built environment through all of the
senses, at the most basic level, most of our experiences
with the built environment are shaped by what we see
(Dalton, et al., 2011). Environmental psychology and
behavioural study have a long history regarding the
impact of visual properties of a scene or environment in
shaping human experience. Visual properties in terms
of the concept of openness are closely and positively
related to scene preference (Herzog, 2003). Related to
this, aesthetic preferences are derived from perception of
the basic physical features of an environment (Lothian,
2017). Preference for a particular location is influenced
by the environment’s higher-level visual features. The
spatial configuration of the space is one of the relevant
factors which govern scene preference (Kaplan, 1989).
Human exploratory behaviour and preferences for certain
objects and scenes are primarily due to certain sets of
spatial configurations (Berlyne, 1970). The built heritage
of a place is comprised of certain architectural elements
which also contribute to the visual perception of the space
(Kiruthiga & Thirumaran, 2016). Building typology,
design features, street furniture, signs, human activity,
sunlight patterns, and the rich textural characteristics
of streets, trees and urban forests all contribute to the
visual complexity of a place (Boeing, 2018). Humans’
spatial experiences and behaviours are based upon the
built environment having certain spatial configurations
(Hasgül, 2015). In addition to the physical parameters
of space, the social experiences of human beings and
the symbolic meanings of places all contribute to the
preference dimension.

As per the extant literature, spatial configuration of a
place largely depends upon physical elements which are
seen by the observer. These elements contribute to the
change in visual properties and corresponding visual
perception of space. Further visual perception helps in
deciding the preference dimension. After performing a
reconnaissance survey, the researchers identified the
parameters of spatial configuration which form the
temple towns of Braj Mandal. These can be listed as
trees, typology of paths, typology of buildings, street
activities and distinctiveness of the site.

Research Hypothesis And Methodology
This study is based upon the hypothesis that
pilgrims’ emotional experience is directly
dependent upon the spatial configuration /
physical setting of place.
A framework for describing the spatial configuration
of place has been prepared and further methodology
to establish a correlation between spatial configuration
and pilgrim perception has been developed. The study
adopted both quantitative and qualitative approaches.
The methods adopted for data collection & analysis
were questionnaire, field observation and isovist analysis
from space syntax software. The temple towns of Braj
Mandal have been observed to understand the spatial
configuration and the pattern of activities of pilgrims
/ tourists at various locations. A questionnaire survey
was conducted with residents, pilgrims / tourists and
administrators to explore the topic.
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Table 1: Framework for the Documentation of Spatial Configuration Temple Towns of Braj Mandal
Spatial Parameter

Options
Metalled road with
Kucha path on
both side

None of
these

Physical
mapping

No Greenery /
Trees

None of
these

Physical
mapping

Contemporary

Not
Significant

Physical
mapping

Commercial (Street
vendor / Auto stand /
Shops)

Contemporary
and Partially
traditional

Religious

Both Religious
and Commercial

No Activity

Physical
mapping

Temple

Kund

Religious Precinct

None of
these

Cognitive
mapping

Typology of path / road

Metalled road

Greenery / trees

Greenery & Trees on
both sides

Building typology

Traditional

Street activity
Popularity for
religious significance
of destination
[Distinctiveness]

Metalled road
with Kucha path
on one side
Greenery &
Trees on one
side

Tool

The study has been conducted in the following phases:
Step: I: Documentation of spatial configuration of
identified locations at Govardhan, Vrindavan,
and Barsana: i.e., recording typology of paths, trees,
building typology, visibility area, distinctiveness,
street activity, and cultural activity at identified
locations of three temple towns.
Step: II: Degree of openness: through isovist analysis
Step: III: Preference and Aesthetic evaluation: Isovist
properties of identified locations and correlation
with the preference location given by pilgrims. The
spatial configuration of the most preferred locations
is recorded.
Step: I Documentation
Documentation of spatial configuration at identified
locations in temple towns of Braj Mandal has been
carried out as per the framework mentioned in Table 1.
The survey was designed for documentation where each
parameter is related to the environmental ambiance which
enhances devotional ecstasy. The physical parameters
i.e., typology of path, presence of greenery and building
typology, represent the authenticity of the physical form.
During their visits to the temple towns of Braj Mandal,
most of the pilgrims prefer to travel around barefoot as
earth is one of the mediums for establishing a relationship
between human beings and the cosmos. In this way, the
pilgrimage transforms the macrocosmic journey into a
microcosmos (Singh & Rana, 2016). So, the typology of
path while performing parikrama or visiting any religious
destination will help in enhancing the devotional ecstasy.

The ancient physical form of the Braj Mandal area is
comprised of vans1 & upvans (Haberman, 1997) and
the presence of trees at particular locations adds to the
authenticity of place. Transformation in the building
typology has been observed at various locations of
temple towns. In this scenario the traditional architectural
character of buildings also adds to the authenticity of a
location. Further, the kind of street activity and resultant
religious significance contributes to enhancing the
environmental ambiance for devotional ecstasy.
Step II: Degree of openness through Isovist analysis
Braj Mandal yatra (pilgrimage or procession) is also
known as Braj van yatra. It has been mentioned in the
scriptures that the entire Braj Mandal was once covered
with twelve dense forests (Thompson, 2007). Thus,
while performing Braj van yatra, pilgrims primarily
expect authentic experience to attain devotional ecstasy.
It is well accepted that aesthetic experience is a feeling
of pleasure which is attributable to directly perceivable
characteristics of spatially or temporally arrayed
landscape patterns (Shinde, 2012). The transcendental
view of nature as divinity seen and experienced in sacred
sites is linked to a rich array of landscape iconographies
in art, architecture, and popular culture (Sinha, 2014).
During the visit to the temple towns of Braj Mandal,
therefore, pilgrims want to experience authentic physical
form which comprises vans and upvans. The degree
of ‘openness’ at a location is connected to the level of
1 Vans are sacred forests which have special religious and
cultural importance. An upvan is a part/section of a van
where some specific religious/historic incident took place.
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Jaggedness of an Isovist is a scientifically computed
integrative measurement that equals the squared
isovist perimeter divided by the isovist area. It
describes an isovist polygon’s concavity. Its inverse
is sometimes referred to as the compactness
measure. Jaggedness has been demonstrated to
reflect the apparent complexity of polygon outlines
and is related to the number of features (Berlyne,
1970).

urbanisation - more openness means less urbanisation.
Isovist graphs has been used for calculating the degree
of openness at identified locations. Isovist methodologies
describe local physical properties of space with respect
to individual observation points. Values derived from
isovist polygons have been compared with the location
related preference of pilgrims.
From Isovist polygons, several basic geometric
descriptors can be derived such as isovist area, perimeter,
jaggedness, and compactness.
Isovist area is defined as the visible area from a single
vantage point. Comparing locations with a lot of
small and constricted spaces to environments with
lot of large & open areas, the later usually have a
greater mean isovist area (Wiener, 2007). The larger
the isovist area, the higher the degree of openness.

Step III: Preference and Aesthetic evaluation
The study is related to the journey of a pilgrim, so it
became important to involve pilgrims in the evaluation of
Environmental Ambiance of various identified locations.
Preference and aesthetic evaluation have been executed
through comparing isovist analysis and response
derived from pilgrim questionnaires. Further spatial
configuration of the most preferred locations has been

Figure 2: Map of Braj Mandal Showing Three Temple Towns used in this Study:
Vrindavan, Govardhan and Barsana (in some maps Barsana is called Varsana)

https://holy-pilgrimages.com/vraja-mandal-%26-vrindavana
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Figure 3b: Govind Dev Temple

Figure 3c: Radha Damodar Temple

Photos Courtesy of Authors
explored through physical mapping. The study has been
performed on three of the temple towns of Braj Mandal:
Vrindavan, Govardhan and Barsana.

About the Temple Towns of Braj Mandal
Braj Mandal is a historical region that covers an area of
about 3,800 square kilometres (Figure 2). Braj Mandal’s
history may be traced back to 600 B.C. and it is spread
over three states of India: Uttar Pradesh, Rajasthan, and
Haryana, with the major portion lying in Uttar Pradesh.
After a preliminary survey of various sites, three temple
towns: Vrindavan, Govardhan, and Barsana were
identified for analysis. These are the three most visited
temple towns of Braj Mandal for pilgrims.
Introduction to Vrindavan
As per the Varaha Puran scripture, once upon a time,
twelve dense vans covered the entire Braj Mandal.
The Varaha Purana (Sanskrit: वराह
पुराण, Varāha Purāṇa) is a Sanskrit text from

the Puranas genre of literature in Hinduism
(Sharma, 2003)

Vrindavan is the best known of the twelve forests, as
it is associated with many pastimes of Lord Krishna.
The name Vrindavan comes from the name of the city’s
groves of ‘Brinda’ (Ocimumtenuiflorum; holy basil or

tulsi). Vrindavan is situated on the banks of river Yamuna
and comprises of nearly twelve ghats2, sacred groves &
more than 5000 temples. Vrindavan has an ancient past
and one of its oldest surviving temples the Govinda Dev
temple (Figure 3b) which was rebuilt in 1950. Vrindavan
is an important Hindu pilgrimage site.
Vrindavan, an ancient city is one of the best-case
examples to understand and analyse the spatial cognition
behaviour of pilgrims as it possesses all the components
of a religious and historic city i.e., ancient temples, river
ghats, temples, forests, etc. Every year, over 500,000
pilgrims visit the place, especially during significant
festivals like Krishna Janmastami, Holi, and Radhastami.
Vrindavan has been a centre for devotional pilgrimages
dedicated to Lord Krishna since its establishment in the
fifteenth century. Pilgrims visit Lord Krishna temples,
participate in worship and rituals, listen to stories from
Krishna’s religious epics, and perform poetry, art,
dance, music, and drama dedicated to Lord Krishna’s in
Vrindavan (Shinde, 2011).
Since half a million of pilgrims are visiting the place
every year, it would be an opportune to ascertain the
viewpoint of pilgrims regarding their perceptions of this
temple town.
2 A ghat is a broad flight of steps that is situated on a riverbank
which provides access to the water especially for bathing
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Figure 5: Parikrama Marg, Govardhan Marg

Figure 4: Kusum Sarovar, Govardhan

Photo by Author

Introduction to Govardhan
As per Śrīmad Bhāgavata MahāPurāna, Lord Krishna
protected the inhabitants of Braj Mandal by holding the
massive Govardhan hill on his left hand’s little finger
for seven days. Further, he counselled the inhabitants
to worship Govardhan by performing parikrama
(circumambulation) around the hill while making food
offerings.
Śrīmad Bhgavatam or Bhgavata is one of
Hinduism’s eighteen great Puranas. It is written
in Sanskrit and translated into practically all
major Indian languages, and it advocates bhakti
(devotion) to Krishna by combining concepts
from the Advaita (monism) and Dvaita (dualism)
philosophical schools (Dasa, 2017).
The occasion of the lifting of Govardhan Hill is honoured
as a festival known as ‘Govardhan Puja.’ This is the day
after Deepawali (festival of lights). Locals stay up all
night to prepare 56 (or 108) different types of food for
the bhog (food offering to God) at Govardhan Hill to
commemorate the event. This ritual is known as ‘ankut’
or ‘annakuta’ (mountain of food). Cereals, pulses, fruit,
vegetables, chutneys, pickles, and salads are among the
foods offered to Govardhan hill and thereafter distributed
to worshippers as ‘Prasad.’ On this day, thousands of
worshippers deliver offerings to Govardhan hill. The
devotees then execute the Govardhan Parikrama after
the Govardhan puja.
Presently, Govardhan is visited by millions of pilgrims on
an annual basis to perform parikrama (Figure 4 & Figure
5 illustrate views along the Parikrama Marg). This case
example is very well suited to assist in understanding the
spatiality of religion and its relationship with the visual

Photo by Author

dimensions of natural and built environment, which is
the key objective of the research.
Introduction to Barsana
Barsana is located about 19 km to the northwest of Govardhan. Barsana is also known
as Vrishabhanupura after the name of its founder
Vrishabhanu Maharaj, the father of Goddess Radha
who used to live here along with his family. At Barsana,
according to Padma Purana, two hills face each other,
one is Vishnu Hill, and the other is Brahma Hill. Vishnu
Hill is on the left side and Brahma hill is on the right side
(Figure 6). On the top of Brahma-hill is a temple of Sri
Radha Krishna.
Barsana also enjoys popularity due to the celebrations
performed during Holi festival. Barsana is also popular
for its overall spirituality which is evident through its
religious edifices dedicated primarily to Goddess Radha.
During the festivities, firstly the gopas (cowherd
men) and the gopis (cowherd women) perform
the rituals at temple and then play holi in which
gopas try to throw color on gopis and they chase
them with lathi (wooden staff). This form of holi
celebration is called as lathmar holi.
The prime aim of pilgrims visiting Barsana is to visit the
main temple and perform parikrama to experience the
sacred vans and kunds3 (Figure 7).
3 A kund is a tank / reservoir in which rainwater is collected.
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parikrama and; Barsana is an amalgamation of both the
temple towns as the prime purpose of visiting Barsana is
to visit the main temple but the journey to the temple is
via Parikrama Marg of Barsana .

Figure 6: Sankari-kor where Bharma Hill and Vishnu
Hill meet - at Barsana

All three temple towns have distinct tangible and
intangible parameters. Govardhan and Barsana have
religious water bodies in the form of kunds and Vrindavan,
as it is on the bank of Yamuna River, possesses ghats in
addition to kunds.
To identify the desired environmental ambiance for
devotional ecstasy, the documentation of spatial
configuration and isovist analysis has been conducted
at specific locations in the three temple towns of Braj
Mandal.

Photo by Author

Documenting the Spatial Configuration and
Isovist Analysis of Temple Towns

Figure 7: Parikrama Marg, Barsana

Spatial configuration of three temple towns in Braj
Mandal has been carried out by physical mapping and the
degree of openness has been calculated through software
using Depth Maps. The values of isovist areas, jaggedness
& compactness have been computed at various locations.
Spatial configuration and visibility area (isovist
analysis) at Govardhan - Parikrama Marg
Spatial configuration and isovist area analysis has been
performed at twenty locations along the Parikrama
Marg (Figure 8). These twenty locations are well spread
throughout the parikrama marg and all the vantage
points i.e Kusum sarovar, Radha kund-Shyam kund,
Mansi Ganga, starting and ending point of parikrama are
been covered.
Govardhan parikrama marg has thus, been studied
by documenting the physical characteristics, activity
patterns, and intangible parameters of identified locations
as per the framework discussed in Table 1.
Photo by Author

All three identified temple towns have certain similarities
but are also unique. One of the main similarities is that
all three are associated with Lord Krishna and thus attract
millions of pilgrims throughout the year. The uniqueness
of each town can be understood as: the prime purpose of
visiting Vrindavan is for temple worship as it is famous
for its seven temples; pilgrims visit Govardhan to perform

In isovist analysis, the isovist area represents the
amount of area visible from a mentioned location. Here,
the maximum isovist area has been observed at L-13
which represents the maximum degree of openness
in comparison to other locations. The next highest
visibility can be observed at L-8. Jaggedness is related
to the density of features. A high Jaggedness rating
implies that an isovist polygon is visually complex. In
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Figure 8: Twenty Locations on Base Map of Govardhan

Base map courtesy: NGO Braj Foundation, Vrindavan

a navigation map, this means it may be more difficult to
find your path, and in a visual map, it means people may
become more visually confused (Yu, et al., 2016). In the
case of L-13 and L-8, the jaggedness value is not high
which enables pilgrims to undertake easy wayfinding.
The ratio of the square of the perimeter to the area can be
used to describe compactness (Batty, 2001). The higher
value of a perimeter denotes more spread of isovist and
thus a corresponding high value of compactness. There is
an average value of compactness at L13 and L8, which
denotes that pilgrims are having consolidated views at
these locations which are devoid of spikes.

Spatial configuration and visibility area (isovist
analysis) at Vrindavan
Documentation of physical features and visibility
areas at Vrindavan was conducted at 17 locations. The
identification of locations is based on visitation. These
17 locations are the most visited ones, and comprise of
temples, ghats and vans (Table 3).
Here maximum the isovist area has been observed at L-14
which is at the ancient temple along the banks of river
yamuna. Jaggedness value and compactness values at
L-14 are 54.763 & .0182 which denote easy wayfinding
for pilgrims and consolidated view at this location.

Figure 9: Seventeen Locations on Base Map of Vrindavan

Base Map: Courtesy; NGO Braj Foundation
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Locations along Parikrama Marg of Govardhan

Locations

L6

L7

L8

◘
◘

L9

L
10

◘
◘

◘

◘

L
11

L
12

◘

◘

◘

L
13

◘

L
14

L
15

L
16

◘

◘

◘

◘

◘

◘

◘

◘

◘
◘

◘
◘

◘

◘

◘

◘

◘

◘

◘

◘

◘

◘

◘

◘

◘

◘

◘

◘

◘

◘

◘

◘

◘

◘

◘

◘

◘

◘

◘

◘

◘

◘

242.18

18.03

313.04

137.45

101.11

38.77

.0041

.0554

.0032

.0073

.0099

.0257

209617.5

593123.5

417943.4

1880.5

391.16

103.29
.0096

.0025

249.19
.0040

333.27

85.61
.0116

◘

.0030

116.38
.0085

◘

135.41

607.23
.0016

◘

.0074

40.28
.0248

◘

71.74

44.01
.0227

◘

◘

.0139

64.02
.0156

◘

◘

689.98

189.66

258093.1

◘

◘

.0014

◘

211937.7

◘

◘

.0052

196436

◘

◘

◘
◘

165752.2

◘

◘

◘

◘

None of these

33098.3

◘

26941.8

◘

◘

◘

◘

◘

◘
◘

◘

◘

17695.1

◘

◘

◘

◘

2148.1

◘

L
20

◘

◘

480990.9

◘

◘

L
19

◘

◘
◘

L
18

322309.0

◘

◘

◘

16895.2

◘

L
17

◘

◘

Isovist area
Maximum:
593123.5
Minimum:
1880.5
Jaggedness
Maximum:
689.9
Minimum:
38.77
Compactness
Maximum:
0.0554
Minimum:
0.0014
where ◘= corresponding element at identified location
Isovist analysis

L5

129558.5

◘

L4

196613.2

◘

L3

349452.9

Metalled road
Metalled road
with Kucha path
on one side
Metalled road
with Kucha path
on both side
Greenery / Trees
on both sides
Greenery / Trees
on one side
No Greenery /
Trees
Traditional
Contemporary
Contemporary
and Partially
traditional
Not Significant
Street vendor/
Auto stand/
shops /
Commercial
Religious
Both Religious
and Commercial
No Activity
Temple
Kund
Religious
Precinct

L2

406296.4

Options

L1

160774.1

Intangibility and
Distinctiveness

Street Activity

Building
Typology

Greenery/Trees

Typology of Path
for parikrama

Element

Table 2: Documentation of Spatial Configuration at Govardhan

Based upon primary survey conducted by author in July 2019
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Table 3: Documentation of Spatial Configuration of Vrindavan

Street Activity

Building Typology

Greenery/
Trees

Typology of Path
for parikrama

Element

Locations of Vrindavan
L1
Metalled road

L2

L3

L4

L5

◘

◘

◘

◘

L6

L7

L8

L9

L
10

L
11

L
12

◘

◘

◘

Metalled road with
Kucha path
Pedestrian

◘

◘
◘

◘

◘

L
15

L
16

L
17

◘

◘

◘

◘

◘

◘

◘

◘

◘
◘

◘

No Natural
Element

◘

◘

Greenery/Trees

Traditional

L
14

◘

Tiled road
River

L
13

◘

◘

◘

◘
◘

◘

◘

◘

◘

◘

◘

◘

◘

◘

◘

◘

◘

◘

◘

◘

◘

◘

◘

◘

◘

◘

◘

◘

◘

◘

◘

◘

◘

Contemporary
Traditional with
contemporary
interventions

◘
◘

Not Significant
Street vendor/
Auto stand/ Shops/
Commercial
Religious

◘

◘

◘

◘

◘

◘

◘

◘

◘

◘

◘

◘

◘

◘

◘

◘

◘

◘

◘

Both Religious and
Commercial

◘

◘

◘

◘

◘

◘

◘

◘

◘

◘

◘

341.374
.0029

191155

121.94
.008

74251.5

95.848
.0104

109829

54.763
.0182

9738500

19.014
.0525

68363.4

177.053
.0056

75765.6

93.634
.0106

127520

◘

66.723

702278

◘

.0149

205371.84

◘

23.926

.0070

◘

.0417

141.571

.0150

◘

150.792

66.452

.0167

◘

.0066

59.642

.0078

Where ◘= corresponding element at identified location

◘

◘

94.879

126.712

Compactness
Maximum: 0.0525
Minimum: 0.0029

◘

◘

.0105

Jaggedness
Maximum: 341374
Minimum: 23.926

112575

◘

◘

167.161

◘

◘

◘

.0059

◘

105926

◘

◘

9526190

◘

65.646

Isovist area
Maximum:
9738500
Minimum: 68363.4

◘

7372800

◘

87925.2

Religious Precinct

◘
◘

200899

◘

7075330

Kund/ Ghat/ Sacred
grove

◘

100043

◘

Temple

.015

Isovist analysis

Intangibility and
Distinctiveness

No Activity

Data based upon primary survey conducted by author in July 2019
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Figure 10: Six Identified Locations on Base Map of Barsana

Shriji Temple
Maan Mandir
Mor Kutir
Krishna Kund or
Radha Sarovar
5. Sankhari Khor
6. Vrishbhanu Kund

1.
2.
3.
4.

Spatial configuration and visibility area (isovist
analysis) at Barsana
Documentation of spatial configuration and visibility
areas at Barsana has been conducted at six locations
(Figure 10 / Table 4). The identification of locations is
based on visitation patterns - these six locations are the
most visited ones, and consist of temples, kunds, and
vans. Barsana has been studied through documenting the
physical characteristics, activity patterns, and intangible
parameters of identified locations. The six identified
destinations possess significant tangible and intangible
features i.e (i)Shriji temple is the main temple & it is
believed that it was established 5000 years ago, (ii) Maan
Mandir and (iii) Mor kutir are associated with religious
philosophy & one of main pastimes (iv) Krishna kund or
Radha sarovar is the kund where pilgrims come to take
a bath for religious purposes (v) Sankari khor is a very
narrow passageway at the junction of Brahma Hill and
Vishnu Hill and is visited by pilgrims (vi) Vrishbhanu
kund along with Jal mahal are associated with the
pastimes of shrimati Radha Rani. A pillar describing
its history exists at the site and is the only site listed by
ASI (Archaeological Survey of India) as a protected
monument.

Isovist analysis has only been performed at two locations:
L1 & L6, as the other four locations are engulfed in
sacred vans.
Step III: Perceptibility Analysis
As the study is based upon the sacred journey of the
pilgrim, the perception of the pilgrim has been given
utmost importance. Perception analysis was carried out
using cognitive mapping in order to document pilgrim
perceptions and experiences. Pilgrims were shown
photographs of 20 locations in Govardhan, 17 locations
in Vrindavan, and 6 locations in Barsana. They were
asked primarily two questions:
•

Which is the most liked location?

•

At which location is there maximum visibility /
openness.

Perception survey results and isovist area [maximum area
visible at a particular location] results from the software
have been compared by employing an equation proposed
by Wiener et al. (2007):
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Table 4: Documentation of Spatial Configuration of Barsana
Locations of Barsana
L1

L2

L3

L4

L5

L6

Metalled road
◘

Metalled road with Kucha path
◘

Pedestrian path
Sacred Groves
Sacred Groves in vicinity
Kund
Sacred Mountain
Traditional

◘

◘

◘

◘

◘

◘

◘
◘

◘

◘

◘

◘
◘

Traditional with contemporary interventions

◘
◘

No Building Block

◘

◘

Temple Bazaar

◘

Vendors
No street activity
◘

Temple

◘

◘

◘

◘

◘

◘

◘

Kund

◘

38.116
.0262

717555.62

-

-

-

-

1883000

Jaggedness
Max: 38.116
Min: 47.269

47.269

Isovist area
Max:1883000
Min: 717555.62

-

◘

Natural Heritage

Compactness
Max: .0262
Min: .0211
where ◘= corresponding element at identified location

◘

.0211

Isovist analysis

Intangibility
and
Distinctiveness

Street
Activity

Building
Typology

Natural
elements

Typology
of Path for
parikrama

Element

based upon primary survey conducted by author in July 2019

where,

Isub(r) = It is the value of the Isovist from the pilgrim’s
preferred location.

Imax = location along parikrama marg with maximum
isovist area out of twenty identified locations as
per software [For Govardhan, Imax is at location
13= 593123.5; For Vrindavan Imax is at location 14=
9738500; For Barsana Imax is at location 1= 1883000].
Imin(r) = location along parikrama marg with minimum
isovist area out of twenty identified locations as
per software [For Govardhan,Imin(r) is at location
11= 1880.5; For Vrindavan Imin(r)is at location 13
= 68363.4 ;For Barsana Imin(r) is atLocation 6=
717555.6].

Pmax(r) = performance in finding the largest overview
location
Pmin(r) = performance in finding the smallest overview
location
r = identity of location

Perception Analysis at Govardhan
Pilgrims were shown the photographs of all twenty
locations along the parikrama marg and they were asked
about the location with maximum visibility and liking.
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Table 5: Preference Calculation at Govardhan
Opinion/ Enquiry

Opinion Survey & Preference calculation
P-1

P-2

P-3

P-4

P-5

P-6

P-7

P-8

P-9

P-10

P-11

P-12

P-13

P-14

P-15

Maximum visibility
as per pilgrim

L-8

L-7

L-6

L-2

L-14

L-13

L-5

L-10

L-8

L-14

L-4

L-7

L-13

L-10

L-13

as per
equation- 1

.810

.588

.684

.355

.351

1

.268

.434

.810

.351

.355

.588

1

.434

1

as per
equation- 2

.19

.412

.316

.645

.297

0

.732

.566

.19

.297

.649

.412

0

.566

0

based upon primary survey conducted by author in November 2019

The experiment of preference and aesthetic evaluation
was conducted by presenting all 20 locations to 15
different pilgrims. Pilgrims were asked two questions:

site, seeking information about perceived visibility and
their preference for the most liked location.

• Opinion / Enquiry-I: Out of 20 locations, which
location do they feel has the maximum visibility.

The preference calculation at Vrindavan was calculated

• Opinion / Enquiry-II: Out of 20 locations, which is
the most liked location?
The performance for each of the tasks is scored on a range
of 0 to 1. A score of 1 represents perfect performance at
the chosen location. This research showed that there is a
considerable amount of agreement between participants
regarding the location that captured the largest isovist
area through software. The analysis tested this correlation
between characteristic values derived from the isovist
and behavioural data. In this case, L-13 has the highest
value of Pmax(r) which is absolute 1. This location lies in
the zone of parikrama marg and the spatial properties of
this location are separately discussed in the next section.
Perception Analysis at Vrindavan
Pilgrims were shown the photographs of the seventeen
locations in Vrindavan and they were asked about the
location with maximum visibility and liking.
The experiment of preference and aesthetic evaluation
asked the respondents the same two questions for this

by putting the values in equation (i) & (ii) and the value
i.e. The Maximum isovist area is at Location

of

14= 9738500 and the

value (i.e. the Minimum

Isovist area) is at Location 13= 68363.4.
Thus, performance for each of the tasks is marked on a
range of 0 to 1. A score of 1 represents perfect performance
as at the chosen location, the value of
matches
with the isovist maximum value. In this case, L-14 has
got Pmax(r), and it is absolute 1. This location is known
as Imli tala and it lies on the riverbank. This location is
very much visited due to the presence of a sacred tree.
A second location with a high value of Pmax(r) is L-1:
this is kesi ghat which lies on the bank of river Yamuna
and is the only remaining ghat which is operational in
Vrindavan.
At both of the locations (L-14 and L-1), natural heritage
is dominant. Both locations are in the vicinity of Yamuna
River and in addition to this L-14 has a sacred tree known
as imli tala.

Table 6: Preference Calculation at Vrindavan
Opinion Survey & Preference calculation

Opinion/
Enquiry

P-1

P-2

P-3

P-4

P-5

P-6

P-7

P-8

P-9

P-10

P-11

P-12

P-13

P-14

P-15

Maximum visibility

L-1

L-7

L-2

L-7

L-13

L-14

L-6

L-1

L-10

L-14

L-1

L-7

L-10

L-11

L-13

as per
equation- 1

.724

.003

.013

.003

0

1

.004

.724

.065

1

.724

.003

.065

.006

0

as per
equation- 2

.276

.997

.987

.997

1

0

.996

.276

.935

0

.276

.997

.935

.994

1

based upon primary survey conducted by author in November 2019
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Perception Analysis at Barsana
Pilgrims were shown photographs of all six locations at
Barsana, and they were asked about the location with
maximum visibility and liking. Barsana is high-density
settlement and is surrounded by sacred vans. All of the
six locations are surrounded by sacred groves. Location
1 (see Figure 10) is the main Shriji temple which is at
a higher altitude than the rest of the city and pilgrims
experience a journey through sacred groves before
entering the temple. Locations 2 to 5 (Figure 10) are
on the parikrama marg and are totally engulfed in the
sacred groves of ghawar van. Location 4 is a kund and
Location 5 is a unique example of a sacred mountain. In
this scenario, isovist analysis has only been carried out at
Location 1 and 6 as rest of the locations are engulfed in
natural heritage.
•
•

Maximum Isovist area is at Location 1= 1883000
Minimum Isovist area is at Location 6= 717555.62

The experiment of preference and aesthetic evaluation
was conducted by presenting all 6 locations to 15 different
pilgrims. Pilgrims were asked about the location which
they felt has the maximum visibility and the location
which they liked the most.
In this city, the perception survey was monolateral and all
the pilgrims were of a unanimous opinion about the most
liked location which is Shriji Temple (location-1) and
ghawar van (location-5). Ghawar van is enroute to the
main temple of Shriji and thus, pilgrims must experience
the natural heritage i.e., Ghawar van. Shriji Temple is at
a higher altitude and thus visibility is also highest besides
its religious values.

Conclusion

Enclosure is an important aspect of space, according
to environmental and behavioural studies, because it
restricts or affects mobility and perception (Alitajer &
Nojoumi, 2016; Hayward & Franklin, 1974; Nasar &
Jones, 1997; Stamps, 2009). Isovist polygons around a
regular grid in space convey the amount of visible area
and quality of visibility. The methodology adopted for
the spatio-visual analysis in this paper is through the
computation of isovist properties (area, jaggedness,
etc.) in addition to human spatial perception. The isovist
study results from the three towns shows that there
are differences in visibility configurations at different
sites. Isovist analysis assembles behaviourally relevant
space properties, allowing it to be used as a generic
recommendation tool. Subjective perception and spatial
behaviour are influenced by the spatial layout of settings
with increased isovist area.
Evolutionary based theories of environmental preference
such as ‘prospect and refuge’ (Nasar, 1984) or Framework
in Environment and Behaviour (Falk & Balling,
2009) propose that preference patterns for specific
environmental elements or configurations arise because
of uniqueness. Many scholars accept that environmental
preference is due to a combination of biological, cultural,
and personal factors (Anon., 2014). A qualitative and
quantitative analysis of various locations in this study
resonates with the phenomenological approach which
particularly concentrates on the introspective experience
of pilgrims. Further analysis of properties offers an
intuitive common denominator for comparison between
various identified locations at Govardhan, Vrindavan,
and Barsana.
Visual Preference at Govardhan

This study is based upon the hypothesis that
pilgrim’s emotional experience is directly
dependent upon the spatial configuration/
physical setting of place.
The present study documents three towns in order to
analyse spatial configuration. Additionally, cognitive
mapping has been conducted to know the preferred
locations for pilgrims - thus places which enhance the
devotional ecstasy at these three temple towns. The
quantitative examination of three temple towns here
supports the qualitative discussion of site preference as
a factor that improves devotional ecstasy. The findings
have been reinforced by correlation of the computational
measures for spatial visibility with the preference
responses.

L-13 is the location at Govardhan where the pilgrim gets
an opportunity to move in the vicinity of Govardhan Hill
and L-8 is a famous temple known as punchari ka lota. In
these two most preferred locations along the parikrama
marg of Govardhan (Ref. Table 2), there are lot of
similarities. Both the locations score high in openness
and there is a lot of greenery which enhances devotional
ecstasy.
Visual Preference at Vrindavan
The two most preferred locations for pilgrims at
Vrindavan have one common feature: the river Yamuna.
Location L-14 is a temple known as Imli tala which is
located on the bank of river. This temple is famous and
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Figure 11: Views of The Most Preferred Locations along the Parikrama Marg at Govardhan

Photos by Author

is visited by most pilgrims as it possess a historical tree
of Imli which has a philosophical background and is
also mentioned in scriptures. This intangible and natural
heritage was later enclosed by a temple. The second most
liked location is Kesi Ghat, this ghat is the only surviving
ghat at Vrindavan as the river is continuously changing
its course and the rest of the ghats are not beside the
Yamuna river anymore - leaving the other ghats in a
dilapidated and abandoned situation. This ghat is also
enrooted to the parikrama marg of Vrindavan and it is
also a hub of activities i.e., evening aarti, people visit
the ghat to perform various rituals. On this stretch of
parikrama marg, pilgrims experience the river on one

side and traditional structures on the other side which
overall enhances their devotional ecstasy.
Visual Preference at Barsana
At Barsana, the settlement is densely populated with
narrow lanes. One can see a lot of open areas that
represent natural heritage. Both the preferred locations
are having tangible and intangible parameters. L-1 is
the main temple of Barsana which is at a higher altitude
than the rest of the settlement and is surrounded by
vans, upvans, and kunds. The second preferred location
is Sankari Kor, a narrow passage between Brahma

Figure 12: Views of The Most Preferred Locations at Vrindavan (left = L-14 Imli tala; right =L-1, Kesi ghat)

Photos by Author
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Figure 13: Views of Most Preferred Locations at Barsana

Photo on left (L-1) courtesy of https://www.tripnight.com/uttar-pradesh-tourism and right (L-5) by Author

Hill and Vishnu Hill, which commemorates Lord
Krishna. Sankari means narrow and Khor means a sacred
place. This is a unique example of natural heritage.
According to the results of this Visual Preference study,
pilgrims have given preference to locations that are
prominent in natural heritage and have more openness,
which increases religious ecstasy. This is the case in all
three temple towns of Braj Mandal.

Recommendations
Pilgrims selected the locations which are important for
their devotional ecstasy. The preferred locations correlate
to the ones with high visibility as per isovist analysis.
Thus, conservation of natural resources is equally
important as built heritage, since nature is sacred and
worshipped. Conservation of sacred groves will not only
conserve biodiversity but also cultural diversity. The goal
of holistic city management is to ensure conservation
of the evolutionary development of a place, while
considering issues of ecological sustainability, in addition
to geo-cultural individuality and identity. This is well put
by Rodwell (2007) who comments that a historic city that
is overrun by tourism typically focuses on preserving the
container but it must also consider the contents.
The pace of change and the dynamics of development
in the many historic cities of Braj Mandal have
accelerated as tourism has increased. However, it is
clearly demonstrated in this analysis that the spatiovisual properties of physical environments can impact
on the devotional ecstasy of pilgrims. Pilgrims have

given preference to the locations which possess natural
heritage i.e., in case of Govardhan, pilgrims preferred the
vicinity of Govardhan, Kesi ghat is one of the most liked
destinations at Vrindavan and at Barsana, pilgrims have
ecstatic feelings while moving through Ghawar van.
Yamuna River is the fourth and most essential element
of the Braj pilgrimage - in addition to the kunds, vans,
and hills. It has always been and will continue to be an
important landmark in the Braj landscape. There is dire
need for restoration and enrichment of the ghats - to bring
them to their original splendour; the authorities should
consider diverting some part of the holy river to serve the
various ghats; and steps needs to be undertaken to clean
the water in the Yamuna (by water purification plants or
otherwise), so that it can be experienced in a pure state.
Protection and enhancement of vans / sacred groves
would also contribute to enhancing the desired spatial
configuration. As already discussed, the entire Braj
Mandal was once covered with twelve dense vans, these
vans and these used to have distinct flora. Looking at the
present scenario, most of the vans have been cleared to
house an increasing population and serve the multitude
of religious tourists / pilgrims. Thus, there is dire need for
reforestation of groves and the planting of native plant
species. This can be achieved by providing awareness to
local people about the traditional knowledge / practices
in relation to the conservation of flora to maintain the
authenticity of place and enhances the devotional ecstasy.
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